Biogenesis of very-low-density lipoproteins in rat liver. Intracellular distribution of apolipoprotein B.
The hepatic subcellular distribution of apolipoprotein B (apo B) was studied quantitatively by using an enzyme immunoassay developed for apo B and by immunoadsorption-precipitation of [3H]leucine-labelled apo B. Over 50% (of 0.59 microgram/mg protein) of the apo B was located in the microsomal fraction. Further subfractionation of the microsomes revealed that 47% of the microsomal apo B was in the Golgi apparatus, while another 43% was associated with the rough endoplasmic reticulum. The smooth endoplasmic reticulum accounted for only 4% of the total. When rat livers were labelled with [3H]leucine for 10 min, the rough endoplasmic reticulum accounted for 80% of the total immunoadsorbed precipitable apo B radioactivity while the smooth accounted for 20%, with no contribution from the Golgi. However, only 8.7% of the total radioactive immunoadsorbed precipitable apo B was lipoprotein-associated, the remainder being membrane-bound. Lipoprotein-associated apo B radioactivity in the smooth endoplasmic reticulum accounted for 40%, with the rough contribution attributed at 50% and the Golgi at 9%. We concluded that (a) there are two major pools of apo B in rat liver microsomes; (b) although the apo B mass may be negligible in the smooth endoplasmic reticulum, the latter does play a role in lipoprotein biogenesis. The possible function of apo B associated with membranes of the microsomes is also discussed.